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Objectives: to gain more insight into the prevalence rates of musculoskeletal 
complaints of neck-shoulder and low back and to determine the relation between 
physical and psychosocial work-related risk factors and the complaints mentioned in 
non-specialized nurses, operation room nurses, Intensive Care (IC) nurses and X-ray 
technologists.
Methods: the study population consists of 3169 employees af liated to eight university 
hospitals in the Netherlands. The study was conducted using a cross-sectional survey 
design. The parameters under study were having or having had (severe) low back or 
neck-shoulder complaints during the past year. In logistic regression analyses odds 
ratio’s and CI 95% were estimated for all relevant risk factors for each of the four 
professional groups.
Results: in all groups prevalence rates of musculoskeletal complaints were high: low 
back 76%, neck-shoulder 60%. Operation room nurses perceived more neck-shoulder 
complaints (twelve months prevalence) than non-specialized nurses and IC nurses 
perceived less severe low back complaints than non-specialized nurses. Four physical 
risk factors and one psychosocial factor were associated with low back complaints
in all groups.
Conclusions: the results of the present study indicate that both low back complaints
and neck-shoulder complaints are major health problems in the four professional 
groups under study. The prevalence rate of neck-shoulder complaints in operation 
room nurses is higher than in non-specialized nurses and IC nurses, the latter groups 
having high prevalence rates already. The exposure to risk factors is perceived 
differently by each of the professional groups. The professional groups under study 
all are target for preventive interventions; these interventions need to be speci ed for 
each of the professional groups.
Introduction
In health care, several groups of professionals can be distinguished, each 
with its own occupational health problems. Non-specialized nurses, Intensive 
Care (IC) nurses, operation room nurses and X-ray technologists do have 
to deal with risk factors for musculoskeletal complaints. More speci cally, 
nurses as the largest professional group, are at high risk of work-related
musculoskeletal disorders. Low back complaints are the most frequently 
reported musculoskeletal complaints in nurses, with a past-year prevalence 
of 30-60% (Trinkoff et al., 2003;Engels et al., 1996;Lagerstrom et al., 1995;). 
However, other studies also reported neck and shoulder complaints in 30-48% 
and 43-53% of the nurses (Lagerstrom et al., 1995) respectively.
Several studies associate risk factors in nursing with musculoskeletal complaints; 
bending, twisting, and other manual tasks are regarded as causal factors in
nurses’ back injuries (Lagerstrom et al., 1998; Engels et al., 1996; Engels et al., 
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1994). In one study, nurses were found to be at particular risk of back injury 
during patient transfers, which requires sudden movements in non-neutral 
postures (Engkvist et al., 1998). Related to low back complaints, extreme 
 exion of the trunk and frequent heavy lifting are also risk factors in nursing
(Trinkoff et al., 2003).  Engels found that lifting, awkward posture, and stooping
were associated with arm and neck complaints (Engels et al., 1996). 
Other health care professionals, such as operation room nurses and X-ray 
technologists, also have to deal with physical and psychosocial work-related
risk factors for musculoskeletal complaints. IC nursing should be considered 
as another high-risk specialism; because of their critical conditions patients 
in intensive care units require physically demanding care. Therefore, gures
on musculoskeletal complaints in IC nurses may be different from nurses in 
general.
In the Netherlands, a survey among operation room nurses reported a past-
year prevalence of low back complaints of 58%, whereas 53% reported neck 
complaints in the past three months (Meijsen, 2004). One study, using a direct 
observation method, found that operation room nurses were exposed to 
prolonged awkward work positions during operations (Kant et al., 1992).
According to Kumar, X-ray technologists’ work was found to be biomechanically 
quite demanding (Kumar et al., 2003). Tasks such as repositioning patients
horizontally and lifting patients from a wheelchair caused high lumbosacral 
compression loads. 
The relationship between risk factors and musculoskeletal complaints in the
work of the professional groups mentioned above is far from clari ed; only
limited information is available. More specic information on risk factors and
musculoskeletal complaints is needed for preventive interventions in order to 
reduce musculoskeletal complaints. The present study examines the relation 
between musculoskeletal complaints and work-related risk factors in four 
health care professions: non-specialized nurses, IC nurses, operation room
nurses and X-ray technologists.
The aim of the current study is twofold: on the one hand to gain more insight 
into the prevalence rates of musculoskeletal complaints of neck-shoulder 
and low back and the perceived exposure to risk factors, on the other hand 
to determine the relation between physical and psychosocial work-related 





In the literature a variety of denitions of musculoskeletal complaints as 
well as episodes of complaints are reported (de Vet et al., 2002). In one 
study, a musculoskeletal complaint is de ned as having pain, problems or 
experiencing discomfort in the low back and neck-shoulder region (Kuorinka
et al., 1987). Parameters under study were: (1) having or having had low 
back complaints or (2) neck-shoulder complaints during the past twelve
months. These parameters are used frequently, also in more recent studies 
(Picavet et al., 1999; Hildebrandt 1995; Lagerstrom et al., 1995), enabling us
to compare the results of the present study with reference data. Besides, we
studied a subpopulation with severe low back and neck-shoulder complaints. 
Complaints are de ned as severe when they were indicated as prolonged or 
occurred more than 10 times a year (de Vet et al., 2002). 
Methods
The study population consisted of 3169 employees of eight university hospitals
spread over the Netherlands. From January 2001 to December 2003 non-
specialized nurses working on clinical wards providing low and medium
care, IC nurses providing high specialized care, operation room nurses and 
X-ray technologists were invited to participate in a survey. The manager of
each team introduced the study in a work progress meeting. In addition,
the subjects received written information explaining the aim and interest 
of the study; at the same occasion con dentiality was guaranteed. The
study was conducted using a cross-sectional survey design. In the study the 
Dutch Musculoskeletal Questionnaire (DMQ) (Hildebrandt et al., 2001) was
administered. The DMQ is a standardized questionnaire, partly derived from 
the Nordic Musculoskeletal Questionnaire (Kuorinka et al., 1987), the Dutch
Questionnaire on Work and Health (Winter and Grundemann, 1992) and the 
The Leiden Quality of Work Questionnaire (van der Doef, 2000). The DMQ 
includes questions on personal and demographic variables such as height, 
weight, function, having managerial tasks, working hours, work in the past 
and lifestyle. Furthermore, the questionnaire includes items on musculoskeletal 
complaints, musculoskeletal workload, health, tasks and psychosocial working 
conditions. The questions on musculoskeletal workload are categorized into 
 ve factors: force exertion, dynamic load, static load, repetitive load and 
ergonomic environmental conditions (Appendix 3.1). The homogeneity of the
43
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factors used was found to be satisfactory; the Cronbach’s alpha varied from
.70 (ergonomic environment) to .86 (force exertion). Additionally, according 
to Hildebrandt, four single items are used: ‘sitting, standing and walking often
at work’ and ‘having often to deal with uncomfortable postures at work’.
The divergent validity of the indices, assessed by computing intercorrelations
with an index of psychosocial working conditions, was satisfactory as well. The 
Cronbach’s alpha of the psychosocial factors varied from .57 (job autonomy) 
to .76 (job demands) (Van der Doef, 2000; Winter and Grundemann, 1992). 
Discriminative power was good; signicant associations of most sectors with 
musculoskeletal complaints demonstrated concurrent validity (Hildebrandt 
et al., 2001). Most answering categories were dichotomous (yes/no) and 
some were on a four-point scale.
Analyses
The questionnaires were scanned electronically and data were cleaned using 
logic, range, and consistency checks. Reliability  gures based on the present
population were checked using Cronbach’s alpha, the gures varied across
the constructs from .70 (ergonomic environment) to .86 (force exertion) in 
case of the physical factors and .56 (work organisation) to .72 (task control) 
for the psychosocial factors (appendix 3.1). The internal consistency of the 
construct ‘work organisation’ was moderate (.40-.60), the other constructs 
were satisfactory (.60-.80) or good (>.80) (Nunnally, 1967).
Cross tables, including ANOVA (p< 0.1), were generated to describe the 
prevalence of musculoskeletal complaints and risk factors in the four groups 
of health care professionals. For reasons of comparison the non-specialized 
nurses have been taken as the reference group. Health care professionals 
with complaints of low back or neck-shoulder in the past twelve months were
included in the analyses, whereas the workers with complaints were compared 
with co-workers of the same professional group without complaints. 
Potential physical (5 factors and 4 items) and psychosocial risk factors (5
factors) in the work situation were related to the complaints reported using
univariate and multivariate logistic regression. Subsequently, univariate logistic
regression was used for the selection of risk factors (p< 0.1). Person-bound 
variables such as age, body mass, length, duration of employment, working 
hours per week (all treated as continuous variables) gender and managerial 
function (treated as binary variables) were included in the analysis. Risk factors
indicated and person-bound variables were subsequently entered in a model
for multivariate regression (method ‘enter’). Furthermore, 95% condence 
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intervals (CI) and Odds Ratios (OR) were computed. This procedure was 
carried out for each of the four professional groups separately. A probability 
level of p< 0.05 was accepted as statistically signicant. The analyses were
performed using SPSS 12.0 (Huizingh, 2002).
Results
Completed questionnaires were returned by 3169 subjects (overall response
rate 63%), including non-specialized nurses (65%), IC nurses (60%), operation 
room nurses (57%) and X-ray technologists (58%). Most respondents were 
female (82%) and the overall mean age was 37 years, with the highest mean
age (40 years) in operation room nurses. Mean working hours were almost 30 
hours a week, mean duration of employment was 10 years and almost 14% of 
the respondents additionally performs managerial tasks (Table 1). 
Table 1. Person bound variables of four subgroups + entire group (Mean (M),



















M 86 72 85 75 82
SD 35 45 36 43 38
Age (yrs) M 37 39 40 37 38
SD 10 8 10 9 10
Working hrs
weekly 
M 30 30 30 31 30
SD 7 7 9 8 7
Non-managerial 
function (%)
M 84 92 88 83 86
SD 36 27 33 38 12
Duration of
employment (yrs)
M 10 12 10 11 10
SD 9 8 9 8 9
BMI (kg/m2) M 24 24 24 24 24
SD 4 3 4 9 4
Table 2 shows prevalence rates of (severe) musculoskeletal complaints in the 
past 12 months; the group with severe complaints is a sub sample of the  rst
group. As to the professional group as a whole, low back complaints were
the most frequently reported complaints and the proportion of prevalence 
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rates of severe complaints were rather similar. Among the four professional 
groups, the prevalence rate of low back complaints within the past year was 
about the same (76%). More than 12% of the participants reported severe
low back complaints. Overall, severe complaints in the neck-shoulder region 
are apparent among 9.5% of the participants.
Among non-specialized nurses the prevalence rate of severe low back 
complaints was 13.5%, fewer IC nurses reported severe low back complaints 
(p<.01). Of the operation room nurses almost 70% reported neck-shoulder 
complaints within the past 12 months, which is more frequent compared to 
the non-specialized nurses (p<.01) and the IC nurses (p<.01).









low-back 12 months 75.9 76.2 74.9 76.6 75.1
severe 12.1 13.5 6.7* 11.5 12.9
neck-
shoulder 12 months 59.8 57.9 57.7     69.4** 64.2
severe 9.5 9.0 8.8 11.8 11.2
* p<0.01 vs non-specialized nurses (ANOVA)
** p<0.01 vs non-specialized nurses and IC-nurses (ANOVA)
To assess work related factors being predictive for low back or neck-
shoulder complaints a multivariate binominal logistic regression analysis was 
performed, containing physical risk factors as well as psychosocial risk factors, 
selected through univariate analyses. The person-bound variables gender,
age, body mass, height, duration of employment, working hours per week, 
and managerial function were inserted one by one into a univariate model
for each of the complaint regions low back and neck-shoulder and for each
professional group. None of the person-bound variables was identi ed as a
relevant factor.
In general, compared with the ‘no complaints’ groups, the mean scores/
percentages of the low back and neck shoulder ‘complaint groups’ are 
somewhat higher on most of the risk factors. Taking the non-specialized nurses
as the reference group, exposure to the physical risk factor force exertion is 
perceived higher in IC nurses, operation room nurses and X-ray technologists. 
Also dynamic load is perceived higher in IC nurses. Furthermore, operation 
46
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Table 3. Univariate analyses of low back complaints by physical and psychosocial 





Risk factor group Mean p Mean p Mean p Mean p
force exertion1 13 3.8 0.00 5.4* 0.14 4.3* 0.00 5.0* 0.01
2 4.8 5.8 5.4 6.1
dynamic load1 1 4.1 0.00 5.0* 0.09 4.8* 0.01 4.0 0.00
2 4.8 5.5* 5.6 5.6
static load1 1 2.4 0.00 3.0 0.12 3.6* 0.00 2.5 0.26
2 3.1 3.5 4.6* 2.9
repetitive load1 1 2.0 0.01 2.3 0.48 3.5* 0.03 3.7* 0.76
2 2.4 2.6 4.4* 3.8*
Ergonomic 
environment1
1 2.4 0.00 3.0 0.00 2.8 0.31 2.2 0.06
2 3.1 3.9* 3.2 2.9
standing2 1 74.4 0.07 86.7 0.13 75.6 0.04 64.2 0.16
2 78.5 91.3 85.1 73.1
walking2 1 74.0 0.02 60.6 0.98 54.7 0.36 68.6 0.02
2 79.2 60.4 60.2 82.1
sitting2 1 9.0 0.28 13.8 0.54 29.1 0.25 44.3 0.40
2 10.7 11.7 35.9 38.5
uncomfortable 
position2
1 38.6 0.00 62.3 0.98 49.4 0.01 42.0 0.07
2 51.9 62.1 69.8 60.6
job content and 
autonomy1
1 9.5 0.87 9.5 0.93 9.3 0.51 8.4* 0.33
2 9.5 9.5 9.2* 8.8*
job demands1 1 4.7 0.00 4.1 0.04 3.8* 0.01 5.8* 0.88
2 5.5 4.7 4.7* 5.8*
work 
organisation1
1 2.1 0.01 1.8 0.11 1.9 0.01 2.4 0.92
2 2.4 2.1 2.6 2.5
supervisor and
colleagues1
1 1.0 0.15 0.9 0.10 1.3 0.33 2.3* 0.73
2 1.1 1.3 1.6* 2.1*
task control1 1 3.5 0.06 3.8 0.57 6.9* 0.41 5.6* 0.61
 2 3.9 3.6 7.3* 5.8*
N 1 436-447 120-128 80-85 64-70
 2 1413-1436 352-381 266-277 192-204
bold p-values are included in multivariate analyses
1 scale 0 (positive) -10 (negative)
2 percentage
31=no complaints, 2=complaints
* p<0.05 vs non-specialized nurses (ANOVA)
room nurses perceive high dynamic, static and repetitive loads and they 
perceive higher job demands and less task control when compared to their 
non-specialized counterparts. X-ray technologists perceive high repetitive 
load, more autonomy, less harmony as to supervisor and colleagues and less
47
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task control in their jobs.
In all groups, univariate analyses yielded 2 (IC nurses) to 8 (non-specialized 
nurses) physical predictors and 0 (X-ray technologists) to 3 (non-specialized
nurses) psychosocial predictors for low back complaints. For neck-shoulder 
Table 4. Univariate analyses of neck-shoulder complaints by physical and 




nurses X- ray technologists
Risk factor group Mean p Mean p Mean p Mean p
force exertion1 13 4.3 0.00 5.6* 0.27 4.7* 0.06 5.4* 0.10
2 4.8 5.8* 5.3 6.0*
dynamic load1 1 4.4 0.00 5.0* 0.02 5.1* 0.15 5.1* 0.45
2 4.9 5.6* 5.5 5.3
static load1 1 2.7 0.00 3.0 0.01 3.9* 0.06 2.7 0.35
2 3.2 3.6 4.6* 3.0
repetitive load1 1 2.1 0.01 2.2 0.03 3.7* 0.17 3.6* 0.37
2 2.5 2.8 4.3* 4.0*
ergonomic 
environment1
1 2.6 0.00 3.2* 0.00 3.1 0.79 2.3 0.04
2 3.2 4.1 3.2 3.0
standing2 1 76.7 0.37 92.1 0.2 78.6 0.22 69.7 0.77
2 78.4 88.7 83.9 71.3
walking2 1 76.7 0.22 62.0 0.42 57.1 0.87 77.0 0.59
2 79.0 58.5 58.1 79.8
sitting2 1 9.6 0.38 11.5 0.35 35.7 0.74 40.4 0.96
2 10.8 14.3 33.9 40.1
uncomfortable 
position2
1 43.1 0.00 59.3 0.24 62.2 0.56 50.0 0.12
2 52.6 64.4 65.3 50.9
job content and 
autonomy1
1 9.6 0.59 9.5 0.57 9.4 0.15 8.6* 0.76
2 9.5 9.5 9.1* 8.7*
job demands1 1 5.0 0.00 4.1* 0.00 4.1* 0.07 5.6 0.25
2 5.6 4.9* 4.7* 5.9
work 
organisation1
1 2.1 0.00 1.7 0.01 2.4 0.66 2.2 0.21
2 2.6 2.2* 2.5 2.6
supervisor and
colleagues1
1 0.9 0.01 1.1 0.53 1.6* 0.65 1.9* 0.29
2 1.2 1.2 1.5 2.3*
task control1 1 3.6 0.02 3.6 0.94 7.1* 0.79 5.9* 0.77
 2 3.9  3.6  7.2*  5.7*
N 1 783-802 209-217 106-110 91-98
 2 1048-1070 272-289 225-239 167-178
Bold p-values are included in multivariate analyses
1 scale 0 (positive) -10 (negative) 
2 percentages
31=no complaints, 2=complaints
* p<0.05 vs non-specialized nurses (ANOVA)
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complaints, univariate analyses yielded 2 (X-ray technologists) to 7 (non-
specialized nurses) physical predictors and 0 (X-ray technologists) to 4 (non-
specialized nurses) psychosocial predictors.
When these variables were entered in the model of multivariate analyses, four 
physical and one psychosocial risk factor reached the level of signi cance
Table 5. Multivariate analyses of musculoskeletal complaints by physical and
psychosocial risk factors (Adjusted Odds Ratio (OR) and Condence Interval (CI))
Professional risk factor low back neck-shoulder
Groups OR 95% CI OR 95% CI
non-specialized nurses force exertion 1.11 1.04 1.18 0.99 0.94 1.05
dynamic load 0.96 0.88 1.03 1.01 0.94 1.08
static load 1.12 1.03 1.22 1.01 0.95 1.08
repetitive load 0.97 0.92 1.03 1.01 0.97 1.06
ergonomic environment 1.02 0.96 1.08 1.05 1.00 1.10
uncomfortable position 0.82 0.60 1.12 0.98 0.75 1.28
standing 1.33 0.95 1.86 - - -
walking 0.92 0.66 1.27 - - -
job demands 1.09 1.03 1.14 1.01 0.97 1.06
work organisation 0.96 0.91 1.02 1.05 0.99 1.11
supervisor and colleagues - - - 1.02 0.97 1.08
task control 1.00 0.96 1.04 1.03 0.99 1.07
IC- nurses dynamic load 0.99 0.88 1.12 1.01 0.90 1.15
static load - - - 0.99 0.88 1.12
repetitive load - - - 1.05 0.96 1.15
ergonomic environment 1.11 1.00 1.24 0.99 0.90 1.07
job demands 1.04 0.95 1.14 1.02 0.93 1.10
work organisation - - - 1.04 0.93 1.16
supervisor and colleagues 1.10 0.97 1.24 - - -
operation room nurses force exertion 1.11 0.97 1.28 0.97 0.89 1.06
dynamic load 0.88 0.71 1.08 - - -
static load 1.14 0.95 1.36 1.04 0.96 1.12
repetitive load 0.96 0.84 1.09 - - -
Uncomfortable position 0.63 0.29 1.37 - - -
Standing 1.09 0.49 2.38 - - -
job demands 1.10 0.97 1.23 1.06 0.97 1.15
work organisation 1.07 0.93 1.22 - - -
X-ray technologists force exertion 1.00 0.84 1.18 0.93 0.83 1.04
dynamic load 1.32 1.09 1.59 - - -
ergonomic environment 0.93 0.80 1.08 1.11 1.00 1.24
walking 0.92 0.41 2.07 - - -
 uncomfortable position 0.94 0.42 2.08  - - -
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(p<0.05) (Table 5). None of the risk factors were associated with neck-shoulder 
complaints.
With regard to the non-specialized nurses, force exertion (OR 1.11, 95% CI 
1.04-1.18), and static loads (OR 1.12, 95% CI 1.03-1.22), and job demands  (OR 
1.09, 95% CI 1.03-1.14) appear to be predictive for low back complaints. In IC 
nurses the ergonomic environment seems predictive for low back complaints
(OR 1.11, 95% CI 1.00-1.24).In operation room nurses, no relationship emerged 
between risk factors and complaints. As to X-ray technologists, an association 
is present between low back complaints and the risk factor dynamic loads 
(OR 1.32, 95% CI 1.09-1.59).
Discussion
This study is conducted to gain more insight into the prevalence rates of
musculoskeletal complaints of neck-shoulder and low back in non-specialized
nurses, IC nurses, operation room nurses and X-ray technologists. Furthermore, 
the role and possible association with physical and psychosocial work-related 
risk factors on the complaints mentioned was determined. To this end, data 
were used from a cross-sectional study in which non-specialized nurses, IC 
nurses, operation room nurses and X-ray technologists from eight university
hospitals in the Netherlands participated. 
At  rst, some methodological shortcomings within this study should be
mentioned. Of the respondents, 37% did not ll out the questionnaire. Due 
to a lack of data of the non-respondents, we were unable to perform a non-
response analysis. For this reason, bias resulting from selective non-response
cannot be excluded. However,  gures on person-bound variables of the
respondents in the present study are comparable with populations with the 
same professional background (University Hospitals Associaton, 1999).
For this study, we used data from a cross-sectional design; as a result causal
inferences concerning the associations observed cannot be made. The 
purpose of the study was to learn about possible relations between physical 
and psychosocial work-related risk factors and musculoskeletal complaints. 
Because the questionnaires have been lled out retrospectively, the possibility
of recall bias may be present. Low back or neck-shoulder complaints may
inuence the assessment of perceived risk factors; if respondents with
complaints recall the exposure to risk factors more accurate than respondents 




This study showed an overall prevalence rate of low back complaints within the 
past 12 months of 76%. An earlier study (Picavet et al., 1999) in the Netherlands 
showed a prevalence rate of 44-48 % in a general working population, using
the same de nition of low back complaints. Other studies using the same 
type of questioning and focusing on health care workers found prevalence 
rates of 75% (Alexopoulos et al., 2003;Trinkoff et al., 2002; Lagerstrom et al.,
1995). These latter results are comparable with the results of our study. This
supports our  ndings that workers in health care more frequently report low
back complaints. Our  nding of the overall prevalence rate of severe low
back complaints of 12% is consistent with other studies performed in health 
care (Lagerstrom et al., 1998; Engels et al., 1994). Picavet found a slightly
higher rate of 16-18% in a Dutch working population (Picavet et al., 1999).
In our study the overall prevalence rate of neck-shoulder complaints within 
the past twelve months is 60%. Other studies, using slightly other de nitions of 
neck-shoulder complaints ( Picavet et al., 1999; Lagerstrom et al., 1995) found
lower prevalence rates. 
As already mentioned in the introduction, there is a need for specic
information about risk factors in the work of health care professionals. With 
regard to the non-specialized nurses, force exertion and static loads and job
demands appear to be predictive for low back complaints.
IC nurses perceived less prolonged neck-shoulder complaints than non-
specialized nurses. With regard to the exposure of risk factors, there is an 
indication that the job content of non-specialized nurses and IC nurses 
include different occupational hazards; force exertion and dynamic loads
are perceived as high. In IC nurses, low back complaints and the ergonomic 
environment are related.
Operation room nurses perceived more complaints (69%) in the neck-shoulder 
region, compared with the IC nurses and non-specialized nurses. The latter 
group has a high prevalence rate already (58%). As mentioned earlier, as to
low back complaints the study of Meijsen (Meijsen 2004) described a past-
year prevalence rate of 58% in operation room nurses of non-specialized 
hospitals. In the present study a prevalence rate of 77% was found. The
difference in prevalence rates could be due to different assignments; in a 
university hospital there is less variety in the work of operation room nurses 
because of the education and training of surgeons. Surgeons are trained 
to perform some of the tasks that are usually performed by operation room 
nurses. In the present study, the multivariate analysis yielded no risk factors 
related to musculoskeletal complaints in operation room nurses. This is a 
51
3
Risk factors and musculoskeletal complaints
rather surprising nding since static load and repetitive load are more present 
in their work than in the jobs of non-specialized nurses.
The X-ray technologists as a professional group have comparable prevalence 
rates as the non-specialized nurses. X-ray technologists frequently wear load 
aprons, which is as such a risk factor for developing neck complaints (Sluiter 
et al., 2001). Unfortunately, we did not ask the X-ray technologists about this
item.   
Conclusion
The results of the present study indicate that both low back and neck-
shoulder complaints are major health problems in the four professional groups 
under study. The prevalence rate of neck-shoulder complaints in operation
room nursing is higher than in non-specialized nurses and IC nurses, these
latter presenting high rates already. The perceived exposure to risk factors is
evaluated differently across the four professional groups.
The results of the study indicate that the professional groups under study are 
target for preventive interventions; these interventions need to be speci ed




The Dutch Musculoskeletal Questionnaire (DMQ): ve physical and  ve psychosocial 
factors (Hildebrandt et al., 2001)






Lifting, pushing and pulling, carrying, 
forceful movements with arms, high 
physical exertion, lifting with loads above
the chest, lifting with bad grip, lifting with
very heavy loads, short force exertion,




Trunk movements (bending and/or 
twisting), movements of neck, shoulders 
or wrists, reaching, make sudden and/
or unexpected movements, pinching, 





Light bent, twisted trunk posture, heavily





Working in the same postures, making the 
same movements with trunk, arms, hands
wrists or legs, making small movements




Available working space, no support,
slipping and falling, trouble with reaching 
things with tools, not enough room above 




Monotony, skill level, challenging, new
skills, learn new things, variation. .68 .57
3




Organisation degree, work progress,
hinder of unexpected situations, presents




Determine workpace, - the order of tasks, 
make decisions in the job, leave the 




Daily leadership, irritation of others,
supervisor pays attention to what I
am saying, good work atmosphere,
impression of supervisor of my job.  
.67 .783
1Cronbach’s alpha of present study population
2Cronbach’s alpha of Hildebrandt-study
3 Cronbach’s alpha of Winter and Grundemann study
4 Cronbach’s alpha of van der Doef study
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